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1.0

INTRODUCTION AND SUMMARY

This report is in végponse to Task Assignment No. 5, Modification
No. 8, Subtask 2.2.7, ement of Work. This report addresses the
measurement results of a breadboard antenna describing the surface rough-
ness, and the correlation of that measurement to predicted analytical
surface roughness. The results of this report are not expected to be
used as a basis for any RF analysis but to simply serve as a data base
for future analytical predictions. The antenna breadboard measured is
in a gravity deflected environment with 1imited known boundary conditions.
Accurate analytical predictions cannot be achieved without further antenna
surface breadboard measurements of mesh and cord tensions. These results
will stand alone as a measurement of antenna surface roughness in a
gravity environment.

Resuits taken from Table 3.5-1 and Table 3.5-2:

PILLOW PREDICTED RMS MEASURED RMS
One 0.13668 (in.) ©.11338 (in.)
Two 0.18097 (in.) 0.14811 (in.)

-1-
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2.0 PILLOW MEASUREMENTS

The 50-Meter Surface Verification Model (NAS1-15763; 19 August
1982) is the breadboard model used for pillow measurement. The four-
gore surface is depicted graphically in Figure 2.0-1. The target loca-
tions of nineteen control point targets and fourty-five measured pillow
targets are displayed. Photogrametrically measured pillow targets are
also indicated on Figure 1 for location purposes only.

NOTE: Six targets are represented as concentric circles. These six
targets are six of the original 50-Meter 184 targets set as
discussed in the 50-Meter Final Report and have the following
correspondence:

Pillow Target to Original 50-Meter Target Correlation

PILLOW TARGET NUMBER 50-METER TARGET NUMBER
32012
5 32103
32104
37 32202
41 32203
45 32204

Table 2.0-1

The "as measured" pillow targets and the "as measured" control
point targets are listed in Table 2.0-2. All targets are measured in
a coordinate system that corresponds to the previously generated 50-Meter
Measurement System. This was accomplished by regressing the current
control point targets to the correpsonding control point targets measured
with the original 50-Meter Surface Breadboard Model (NAS1-15763; 19
August 1982). The six control point targets and the pillow target loca-
tions are shown in Figure 2.0-1.

-2-
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SILE NAME: XCAREeB Table 2.0-2
I ORIGINAL MEASUREMENTS OF PILLOW
AND CONTROL POINT TARGETS
: @11 1i3%. 37710 347 95570 241. 11830 0. 0042C C. 0i3®0 0. 00430 0 Citi4é
l;- ?i2 230, 62900 T 54420 241. 00470 0. 00280 0. 00740  ©.00720  0.C106&2
K @32 B0%F. 58440 16515800 241. 50000  ©.00230 0.00360  0.C04%0 0. 00530
4 1000 4S2. 30890 22. 48770 241. 50280  0.00050  0.00060  0.00090 0. 00119
lz- 1001 &30. 62430 140. 0BB40O 241. 50880 0. 00190 0. 00100 Q. 00510 . 208523
' 1025 742. 97380 101. 55320 241. 38090  0.00070 0.00i%0  0.00250  0.00322
7 1072 &£30. 72210 207. 21520 241. 55630 0.00280 0.00130 0. 00660 0. 0072%
= 3201 &¥5. 36800 217.40720 89. 31800 0.00300 0.00240  0.0C360 0. 00526
l;- 3202 692 8394C 224. 60240 89. 41200 0.00170 0.00260 0.00280 0. CO4iB
i3 3203 690. 29160 234. 16890 89.40710 0.00070 0.00460 0.0008C 0.00472
it 33204 &87.80490 241 61940 B8%.32720 0. 00190 0.00250 0. 00340  {. 00463
lzz 3205 &85. 18030 249. 644870 89. 18370 0.00i80 0.00380 (. 00230 0. 00479
i3 32046 oBZ. 51050. 256. 27280 8%. 40370  0.00250 0.00270 0. 00500  &. 002t
i3 2207 67%. 58040 Z463. 64140 89. 474640 0. 00190 0. 00370 0. 00230 0. 00478
w3 3208 676. 72300 270. £6720 89.35240 0. 0023 0. 00550  0.00330° ¢ 00681
.-: 3209 &74.19130 277.2%9000 69. 11470  0.00260 0. 00570 €. 00210 2. 00661
L7 210 702. 05090 22ti. 52800 9i.27280 0. 00090 0. 00280 0. 00090 G. 0030%
ig 3211 6%7. 65390 228. 72600 91.44870 0.00i20 0.00030 0.00310 0. 00334
'19 2212 £97. 14030 23&. 37780 91.495610  0.00280  0.0048C  0.00480 (. 00734
sty G212 o%4. 59130 Z244. 04710 91.38220 0.00i20 O.00i20 0.00360 C. 00398
Zi J2i4 &£51.93700 252. 06750 9i.15250 0. 00180 C. 00440 0.00210 O 00S2C
=3 3213 &8%. 20630 258. 303850 91.37160 0. 00080 0.0027C  O.0008C 2. 00293
':d SZie 68B6. 26280 266. 15900 Fi.41310  0.00190 0. 00410 0. 00200 <. 00454
24 3217 683. 37600 273. 36480 91.30830 0.00i00  0.00220  0.00240  C. 00341
5 2218 6890.7413C 280. 08140 91.06550 0.00060 0.00150 0. 00040 0. 001ibké
's_a 2215 708. 85450 223. 66480 93.23ii10 0. 00i30 0.00i00  ©.0032C 0. 003&0C
=7 3220 70&. 33200 230. 94690 ©93. 44400 0.00i20 0.00280 0. 00470 . 00360
Z5 3221 703. 90990 238. 68930 93.50930 0.00380 0.00870 0.00510 Q. 01078
2% 3222 701. 39810 24&. 34000 93.37410  0.00070 0. 00140 0. 00170 O 0023i
.:-.-«3 3223 6%8. 66500 254. 56120 93. 13660 0. 00080  0.0017C O 00i&0 0. 00247
31 224 69S. 70520 261. 47040 93.34870  0.001i50  0.00050 0. 00420 . 0044%
3z 3225 &52. 98420 268. 74920 93.40260 0.00i20 0. 00430  0.0045C 0. 00634
23 3226 &%0. 07060 274. 10510 93.29720 0.00i80 0.00120 0. 00410 C. 00464
34 3227 687.47760 282. 78070 93.05930  0.00140 0.00180 0.00270  {. 003S3
35 3226 71S 61030 225. 84320 95.18770 0.00i60 0.00150 0.00S30 . 00574
34 322% 713. 18770 233. 30430 95.40680 0.00200 0. 00200 0.00510 0. 00583
'2-7 3230 710. 68000 241i. 00140 95.45610 ©.00300 0.00370 0.00770  C. 009CS
o=t 3221 706. 10940 248. 70550 95.34%10  0.00110 0. 00240 0. 00400 0. 0047%
39 3232 705. 31820 257. 08240 95.12080 ©.00i70 0. 00400 & 00iBO  &. 00470
3 3233 702, 61370 263. 52150 95.31440 0.00140 0.00200 0. 00290  C. OG37T
l-r 32324 699. 64460 271. 30210 95.37560 0. 00200  0.00550 0. 00i20 . 00397
22 3225 65&. 67770 278. 70690 95.25750 0. 00120 0. 00330 0. 00310  §. 00448
43 3236 6%3. 96340 28S. 46090 94.95080 0.00170  0.00330 0.00230  C©. 00437
'44 3237 722. 30720 227.97730 97.1034C Q. 00110 0.00i20 0.00480 O. 00507
45 G228 71%. 88420 235. 39970 97.27720 0. 00240  0.00340 0.00710  0©. 00823
46 3239 717.29070 243.23790C 97.31i20 0. 00310 0. 00460 0. 00250  O. 00608
47 324C 714, 664670 25:. 16490 97.22270  0.00190 0.00230 0. 00500  ©. 00382
I48 2241 711. 87870 259. 51260 97.06210  0.00200 0.00230 0.00200 0. 00363
49 3242 709, 16510 266. 34500 97.28710  0.00060 0.00200 Q. 00260  Q.00CZ32
35 3243 706. 25180 273 80810 97.3265C 0. 00030 0.0014C 0.00170  C. 00ZZé
'E‘i 3244 703, 22240 ZB1. 17440 97.21140 - C. 00240  0.0018BC  ©. 00340 . 004&1E
sz Z24S TO0. &0320 288 15020 96.92410 0. 00140 0. 00210 5. 00080 . 00263
33 20101 1£1 33260 2141580 1.98Ci10 0. 00200 G. 00430 0070 T 00T4L
34 2080: ITE 47810 50 66940 20.00320 0. 0O7F0 0. G130C 000750 C.CLE54
'55 20803 376. 48990 50.&%300  20. 00480 0. 00350  0£.00320 0. 00290 0. 003S5e
!
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30, 3251C 77 36020 54, 43830 0. 00140 0. 50080 . 00100
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3.0 ANALYSIS DESCRIPTION AND SHAPE CORRELATION

The purpose of the pillow measurement is to verify the ability
to analytically predict the shape of the reflective surface, thus
establishing the data base for future analytical predictions.

3.1 Analytical Model Description

The analytically predicted target coordinates are arrived at by
use finite element structural analysis methods using a triangular
membrane element capable of orthotropic mechanical properties. The
effect of the gravity environment is taken into acocunt as well as
idealized boundary conditions. The actual boundary conditions are not
known but are taken to be within reasonable 1imits of expected condi-
tions.

The analytical model is shown in Figure 3.1-1. The half-gore
model represents a symmetrically reflective model about the gore center-
line. The gore center line is the x-axis (Y = 0.0). Note that the
measured coordinates do not compare to the analytical coordinates until
a transformation of coordinate systems is performed. Appendix A lists
the un-transformed coordinates of the half-gore analytical model. Listed
in Table 3.1-1 are the analytical coordinates that correspond to the
pillow targets (in the half-gore analytic coordinate system). The measured
pillow targets transformed to the half-gore coordinate system and in the
last three columns, the Delta X, Delta Y, and Delta Z of the two sets
of coordinates.

Listed in Table 3.1-2 is the analytical node to measured target
correlation to relate half-gore coordinates to target coordinates.
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PILLOW MEAS. REPORT

Listed in Table 3.1-1 and all subsequent ten column data sets is the
following information.

COL1 coL2 coL3 COL4 coL5 cCOLe6 COL7 coL8 CoLSg coL 10
TARGET ANAL X ANAL Y ANAL Z MEAS X MEAS Y MEAS Z DEL X DELY DEL Z
NUM (in.) (in.)  (in.)  (in.) (8n.) (in.) (in.) (in.) (in.)

3.2 Pillow by Pillow Correlation

The comparison of the analytical pillow targets is done on a pillow
by pillow basis. Therefore, the pillow shown in Figure 2.0-2 is divided
into two separate entities with the pillow on the right side of the figure
designated as pillow one and the pillow on the left side of the figure
designated as pillow two. The two pillows are analyzed separately. Using
the target positions of each pillow as a set, the measured pillow was
regressed to the analytical pillow for both pillows. This allowed for
errors in the global transformation to be removed and each pillow to more
exactly fit the analytical pillows. separately. The two separate pillows
are listed in Table 3.2-1 and Table 3.2-2. These tables 1ist the analytical
coordinates, the measured coordinates and the X, Y, Z Deltas.

3.3 Transform to Pillow Coordinate System

As an aid in analysis, the pillow target sets were again trans-
formed to pillow coordinate systems as shown in Figure 2.0-2. The analyti-
cal coordinates were used as the vertex of the coordinates. Table 3.3-1
and Table 3.3-2 1ist the pillow target sets in the pillow coordinate systems.

3.4 Account for Target Offset

The analytical mesh pillow model is shown in Figure 3.4-1, super-
imposed on the area of surface containing the measured targets. Listed on
Figure 3.4-1 are target offsets arrived at by measuring the distance from
the cord center 1ine to the target center point. The target offsets are
required to define the analytical versus measured target position. Notice

-11-
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ANALYTIC NODE VERSUS TARGET LOCATION
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TARGET POSITON ADJUSTMENT DESCRIPTION

, ‘(‘,l
VIEW A-A

 FIGIRE 3.4-2

-17-




-18-

gEETT" 899€T "
WHON V Sy SifY

?12860 0 12000 0- 66EE0 0~ 08ELO 0 044716 91T TATTL VT 99810 00— T16L16°FT Q6SVL vT 1P =Fal
BEE0 0 99901 0 18920 0~ 6800€ 0O tY099E '8 gSLe8L ¥Y IGPPT O 8EsGE ‘B YOvSL ¥1 OF ve
£4600 0~ 8E£910°0 8L6¥0 '0- EZE&C 0 L4610 70 LEEOL ¥T  F6Q9C 0O 19000 '0- GOEGL 'v1 & £Z
E9420 0 OF&10°0 €80T '0- E1Z61 0 8A6EE B~ 61949 ¥1  IG¥IT O BELGE 'B—- VvOVGL ¥1T BE fods
£0410 0 ZEIE0 0 901IE8C 0— E£9100 0- &GF6Y ?1— #8YCE T 99810 '0-  T16L1G 9I~ 0Q66YL ¥1  LE 1z
S1860 0 09000 "0 c9880 0 L8160 0 ge?e 91 HTbGY L G600 '0- EO0EFE 9V  L969E 'L Ft oz
2000 0~ Q920 0 8ELOT O ELAGT O C6EET '8 6518y L LEOIE O cL?01 '8 1846 L 1€ &1
¥E610 '0—- 641100 oreoT "0 86/EE 0O 68010 0 1628y L cILvE O 09000 '0—- ITALE L og 81
1000 0- L6ETO O LETTO 0 £809¢ 0 G4E£80 8- 8vI8L L LEQPZ 'O CLF0T B—- ICWLE L 6c L1
8610 0O FYET0 0~ EPGET 0—- TLET0°0 B99LE 91— vEO¥E L G68F00 '0— EO0E9E FI—~ LFG9E 'L 8ac ?1
L66EDQ O £6y00 0- 11480 0 0468E0 0 Z0E08 21T PGTLO O £0000 ‘0~ G&LOZ '?T L&PI0 O0- EE &1
09880 0~ ZG64B80 0 ¥6cotl 0 &vZeC O FEBEQ '8 E€L60 0 c0IBc 0 8064 £ 14600 '0- £Z&C P
&EOTO '0- S6£10°0- 184%9C 0 6188 0 OsSY10 ‘0~ E¥890 0 vsa9e 0 85000 '0— g&%000°0 12 £l
ETTE0 0~ 9QGLEEZ 0~ EY?0°0 cob6YE 0 ote8st '8~ 69850 °0 €018 0 80GH L~ TL600 00— OC &1
11610 °0 BICO 0~ 02407 0~ 80461070 18668 91— LITET '0— €0000 0- G&HLOZ PT— LGYTO O- A1 11
0GEEQ 'O 2660070 84620 0 EE¥ED 0 TEZ90 2T EO069E 'L~ £8000 0 &LEG0 T 08b6E L~ VI 01
L9800 0~ §9E40 0 48820 0 velba 0 £1EY0 8 LYIGE L— T096€ 0 Brovsd L veese (- €1 )

g9c10 '0- £68£0 0- 928100 r&vceE O QOT16E£0 0~ 0QLE9€ L~ EEBEE 0 L8000 "0~ 9240BE L— C1 a8

1300 0~ LIEH¥T O- E6EGO 0O- B8BESE O G7860 '8~ 988€Y L- 109620 Bvoebe L~ VECRE L~ 11 4

¥ICEO O PGLO 0~ LOTIET 'O— L6EEO O CEBET ‘91— L8616 L~ £8000 0 6LEG0 "?T—- 08%¥AE L— OIF 4

6TTLO 0 PAGEQ '0- LGPED 0—- 4ELF0°0 99198 'GT 19608 tT1- 0BEOO '0— 09468 &1 v0OGLL b1- & &

SE0ED O PIGE0 "0~ GE¥8O '0- 60481 0 S6ETH L 06618 1~ 04961 0 T16v6 £ GP69L v1- ¢ ¥

GHOTIQ '0O— HF680 0 680 0~ FLLHEE O £7660 0 ov68 1~ 1Z0%2 0 26000 '0- EEG?L vI- € ()

LELE0 0 HERZ0O 0 69EL0 0- LLESLT O SLPEL L- YEGEB FI- 0L96T 0 IT6b6 L~ G96FL #1- & m

1£8£0 0 OyZ01 "0~ Ev¥810 0~ 1I6vEQ0 O 00000 91—~ YESLL '¥1- 08E0D 0~ 09£468 61— ¥0GLL WI- 1 1

S13S440 d3lsncay HLIIM
W3ILSAS JLYNIQY00D 3INO MOTTId NI SILYNIQY00I GIUNSVIW TYIILATVYNY
1-¥'€ 9lqel VINGAC OWYN 37T




-19-

118v1” L608T"
WiON V SWy SWH
86EY0 O CATE? 0- HEBTIT O— 6vPBT 0~ 99941 91 E£06EF ¥1  LYBEE O~ BGHER 91 BLLVL ¥1 &b G
98200 0 AF206 '0- &&G8B0 0~ €8BCI 0 cLieL0 8 LYOLF BT L6IET O vog8e '8 BOFSL 1 bb vz
CYECOQ 0~ 04281 0~ 9120 °C LLEOE O agier o FEQLL ¥T  ATLEZ O 8&at1E 0 CL86L VYT £F sl
Ov0ED "0 1024070 L0630 O L0861 0 CP6LB L- WLYBL HPT LPIET O E91686 L~ [RESL PT Eb pss
L6801 70 ceige o 68E£80 70 YPICT 0~ [9088 ST- CETLL 'PT  THEEZ 0~ HAHTIZ 1~ EbLitL 1 It 1z
P68EQ0 'O 6069 0~ 60891 0~ Q04641 0~ BEIED 9T 80T L FELIZ 'O0- VEEBY T E1L9E L £ o=
L9600 0 IBOGE 'O—- TLIZ0 0— [LE911 0 LEELT B e8vGoE L 09201 0 8lEcy 8/ FEILE L ce A1
&8+10 O~ ESI18E£0 0O L2080 0O B6LE6T O ¥es61 0 0L6S8Y L ggsie o CYL6T 0 EvalE L ve 21
600 ¢ 826vE O 001IGT O 66801 0 8C65L L—- IWLEG L 20660 0 6801 B8~ 1H+9LE L £e L1
LETIBO 0O 8BvvE 0 c7¥v1 0O 8GET '0- OEETL '€T1— &LT16 L ICLIC O~ BIBGO 'FT1- LTL9E L e 91
BLT40 0 PERER 0- LGPPSO 0~ E6LET O0— 66883 g1 CFL90 0~ TLIIE 0- E£I686 91 GOEIO 0~ [(Z ¢l
10400 0 614611 'O~ 26800 '0- 880110 G/9v1 '8 E?110 'O~ LBEOT 'O r6ee?& '8 LOEQ0 0~ 9E A
BEGTO O~ &LVEE O 604660 0O 16881 0 ggrec o £0660 0 6Ev0OC 0 £0000 0 £0000 0 &E £1
PSLOO O 6TLHE O BEGEY O 6801 0 60809 L— E08CT 0O ¥960 0 Yeaso L~ GEEQO 0~ ¥E &t
8960 0 PolE O 88E1 0 TIPSTY O0— BOLPG 61— PLGET O 6601E '0—- E9v06 '§1- OIEI0 0- EC 11
58940 0 E6HBTT 'O~ G666T 0— IBEET O0—- O006VL GT OCEAE L- 9960 0- E£6LFE 91 &CELE L— g1 01
60900 0O TH6YB0 0~ B66CT 0~ &LITT 0 cBEco '8 18216 L— 999201 0 4801 '8 £828€ L~ L1 b
£46120 '0- 60801 0 EYE0 0~  46GEBT O 06192 O &LETY L— €&¥0C 0 S¥EGST 0 gEEesLE L~ 91 a
rveE00 0 SI1?£€ 0 LLER0 'O S8I101 0 1669G L~ GELTIE L~ 148400 9108 L- g@E1E8€ L- GF £
0 0 ETECE 0 eGal0 0 L6BFT 0~ 608E8Y S1— £8L1IC L—- EF608 0- ZTIGL GI- LEESE L- P11 4
143 ZoVAUNNG 18£8 0~ 08861 0~ HECET O~ GAHGTTP QT  VvES8L6 ¥1~ &LTIZC 0~ QLOTE 91 w¥ELL bI- & &
0EBTIO 0 FEFEL '0—- 84061 0~ LOEET 0 GEGTL L 068686 P1- LLETIT 'O 16192 '8 BIC?L v1- 8 4
6600 0~ Z6VE0 0 L¥YEGSDO 0- £901I2 0 I21¢E 0 12218 'v1- 8602 0 6040E 0 vi8SL F1- £ £
OETIOL 0 AHT0F0 0 62610 0~ GOFIT O 98486 L—- 8L8LL VI- 6LET1°0 S08Y? L—- 69EFL FI- 7 Z
E¥es0 0 10478 0 24910 °0 PL8GT "0- 16828 GI- ZTAFCL b1~ LIVIZ 0- ZALLG G1~ 9ELL v1- § 1

S135440 Q31SNCAY HLIM
W3ILSAS SILYNIQYO0D OML MOT1Id NI SILYNIGY00D G3UNSYIW ANV TYIILATTUNY

¢-v'€ 9lqel YENSAN C3WYN 371 A



that the target offsets indicate that the targets do not align to a
straight line as indicated by the drawing. The analytical targets are
each equally spaced across the width of the pillow area whereas the
measured targets are spaced as close as practical to equal spacing across
the pillow area.

The comparison of analytical to measured target position addresses
the pillow system "Z" direction (which is a function of the pillow X and
pillow Y position). Therefore, each target "Z" position should be adjusted
to correspond to the analytical target position. This is shown graphically
in Figure 3.4-2. The adjustment is shown as "del Z hat" and is applied to
bias the position of the measured target to the analytical node. The
amount of adjustment was determined by fitting each row of five nodes in
each pillow with a fifth order polynomial Z = F (Y), adjusting the Y
coordinate by the measured offsets listed on Figure 3.4-1 and computing the
new Z value. The polynomial derived for each row is Tisted in Appendix B.
Only measured targets that have offsets listed on Figure 3.4-1 were adjusted.
The results of adjusting the data points is listed in Table 3.4-1 and
Table 3.4-2.

3.5 Pillow Bestfit

The target positions listed in Table 3.4 are the analytical and
measured coordinates in the analytical coordinate system, thus a compari-
son of the data sets can be made. Each pillow data set was bestfit using
a plane tangent to the analytical surface over this small an area when
compared to using a parabola of such large focal length are virtually
identical, see Appendix C.

Table 3.5-1 Tists the bestfit plane coordinates of the analytical
and measured coordinate sets for pillow one, and the errors from the
bestfit as indicated. Table 3.5-2 lists the same data for pillow two.
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PILLOW MEAS. REPORT

The data sets of Table 8 are formated as follows:

COL 1 COL2 coL3 COL4 COLS5 COL6 COL7 COL8 COL9 coL1o
TARGET ANAL X ANAL Y ANAL Z MEAS X MEAS Y MEAS Z ANAL Z MEAS Z ANAL -

NUM (in.) (in.) (in.) (in.) (in.) (in.) BESTFIT BESTFIT MEAS.
ERROR  ERRCR DELTA
(in.)  (in.) (in.)

4.0 RESULTS SUMMARY

4.1 Bestfit Results

" Taken from Table 3.5-1 and Table 3.5-2 the bestfit results are:

50-METER PILLOW MEASUREMENT BESTFIT RESULTS
PILLOW PREDICTED RMS MEASURED RMS
One 0.13668 0.11338
Two 0.18097 0.14811
4.2 Shape Comparison

The shape of the analytical and measured pillow for pillow one
and pillow two are compared by taking cutting planes through the five
rows of target position. The shape is shown in Figures 4.2-1 through
Figure 4.2-10. Refer to Figure 2.0-2 for location of each cutting plane
location.
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5.0 CONCLUSION

The results of the 50-Meter Model pillow shows good correlation.
The planar views from Figures 4.2 shows close analytical shape approxima-
tion. The bestfit results shown in Table 3.5-1 for pillow one show agree-
ment to within seventeen percent. This is a pillow area that is cord
dominated, suggesting that some cord tension error may exist due to
boundary conditions. Pillow two bestfit results listed in Table 3.5-2
shows similar agreement to within eighteen percent.

The analytical predictions are based upon ideal boundary conditions
and not on the actual surface breadboard boundary conditions. Unknawn
mesh and cord tensions are contribution to the measured pillow shape.
Consideration of all the unknowns would most 1ikely yield even better
correlation.

The good correlation of the pillow shapes shown in Figures 4.2-1
through 4.2-5 and 4.2-6 through 4.2-10 indicate good analysis predictions
and accurate measurement results.
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APPENDIX A

ANALYTICAL COORDINATES OF

HALF-GORE PILLOW MODEL
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APPENDIX B

POLYNOMIAL COEFFICIENTS OF PILLOW
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Z=Ao+A) Y+A2 Y2 +As Y2 +A V!

PILLGOW NODES COEFFICIENTS

10

37

14

41

Ae= . 24071

A= 0.0

Ag = ~. 145021518 E-O2
Ay = 0.0

Ay= . 191012971 E-05

. 33822
0.0

-. 12981917 E-02
0.0

-. 43013248 E-07

. 36854

0.0 ) -
-. 13779570 E-02

0.0 -

. 95405251 E-07

- . 34712
“ :: 2 o'o > ’ . .
-, 1319726 E-02
0.0
-. 439671461 E-O8

. 26096
0.0
—-. 15435536 E-02
0.0
. 190113764 E~-05
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APPENDIX C

COMPARISON OF BEST FIT PLANE

TO BESTFIT .PARABOLA
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APPENDIX C

COMPARISON OF BESTFIT PLANE
TO BESTFIT PARABOLA

R = 757.2"

STOP
R = 742.95
R = 728.7" MIDDLE
START
PARABOLA
2 2
R 728.7
7 = z = T‘§T"“l‘f - 108.563
T fiany (DV(1222.8
7 - 757.2)° 117.221
stop (W(1222.8]
PLANE Tanget at Midpoint, R = 742.95, Zmid = 112.8505
6 = tan~! 274§égg o7 = 16.89828°
Zpape = 112.8505 -[(742.95 - 728.7) tan 4]
Zopapy = 108.521
Zorop = 112.8505 + [(757.2 - 742.95) tan ]
Lipgy = 117.1795
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APPENDIX C

Delta Z at start and stop points

Delta Z start = 108.563 - 108.521 = .042
stop = 117.221 - 117.180° = .04l
PARABOLA a1
PLANE

.042"

Because the data points will be bestfit then the bestfit plane will actually
1ie over the bestfit parabola as shown below:

If a continum of data points existed over the entire range of the bestfit,
then

AREA' 1 + AREA 3 = AREA 2

R R
2 2
and § PARABOLA R = PLANE o
Ry Ry
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AREA OF PARABOLA

2
= R
Z= 7F
Zstart T
= 108.563
} 1
|7 1
R=228.7 R=757.2
start stop
Rstop
pARABOLA Al = L RZ 4R - (R, -R
af stop start)(Z start)
Rstart
757.2
1 1 3
A® = —===—= | R - 3094.0455
14673.6 728.7
Al = 122.5901
AREA (OF PLANE
Zs%;op T ] |
A )
Zstart
al - (Rstop-Rstart)*(%stop-start) , .
= s ' l
R’start Rstop
Al - 123.38363
line :
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APPENDIX C

Z ADJUST

For both areas to be equal

al parabola + (Z adjust *AR) = A

1

line

122.5901 + (Z adjust * 28.5) = 123.38363

123.38363-122.5901

Z ADJUST 8.5

.0278

Thus the errors introduced at the points indicated are:

L
T

L = .0142"

.Q278"

.0142"
The RMS errors at these points are approximately:
(.707)(.0142) = .01004" RMS
(.707)(.0278) = .01966" RMS
The average RMS .015" RMS
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APPENDIX C

With the magnitude of roughness results derived the effect of using the
plane versus using a parabola is:

2 2 -
\/ RMS” derived * ™S error B RMSpossib]e

Using the smallest roughness value obtained, the possible RMS could be:

\/ (.11338)2 + (.015)2 = .11437" RMS

Using the largest roughness value obained, the possible RMS could be:

vV (.18097)% + (.015)° = .18159" RMS

Because of the insignificant differences, the best fit plane results are

reported

i.e. .11338" versus .11437" RMS

.18097" versus .18159" RMS

-58-




